In this issue of the Journal of Clinical Oncology, Rajkumar et al report on the results of a randomized phase III clinical trial of thalidomide plus dexamethasone compared to high-dose dexamethasone alone in newly diagnosed multiple myeloma. 1 In this study, coordinated by the Eastern Cooperative Oncology Group, 207 patients were randomly assigned to either thalidomide plus dexamethasone or high-dose dexamethasone alone. Response rate, the primary end point, was significantly higher with thalidomide plus dexamethasone than single-agent high-dose dexamethasone (63% v 41%, respectively, P ϭ .002); however, this benefit was associated with important toxicities, including deep vein thrombosis (DVT) and treatment-related mortality, which were 5% and 4%, respectively. 1 For many years, the combination of melphalan and prednisone has been standard therapy for multiple myeloma with response rates of approximately 50% and a median survival of about 3 years. 2 The advent of high-dose therapy and autologous peripheral blood stem cell transplantation as an effective treatment modality for younger multiple myeloma patients necessitated the development of initial therapy, that minimized alkylator exposure to facilitate successful stem cell collection. 3, 4 The combination of vincristine, doxorubicin, and dexamethasone (VAD) was typically used for a number of years as a pretransplant induction therapy for such patients.
5 Despite significant activity, however, VAD administration is associated with disadvantages including treatment-emergent neuropathy, cardiac toxicity, alopecia, mucositis, neutropenia, as well as the necessity for central line placement to allow for continuous infusion of anthracycline, with its attendant risk of catheter-related infection and thrombosis. Furthermore, the high-dose dexamethasone in this regimen is largely responsible for its activity; as a result, highdose dexamethasone as an oral therapy has gained considerable popularity as a more convenient alternative. 6 Thalidomide, a first in-class immunomodulatory orally bioavailable drug, was found to have significant single agent activity in relapsed refractory multiple myeloma. 7 Extensive preclinical studies elucidated several novel biologic mechanisms of action: direct pro-apototic effects and G1 growth arrest of multiple myeloma cells; down-regulation of binding of multiple myeloma cells to bone marrow stromal cells (BMSCs), which confers cell adhesionmediated drug resistance (CAM-DR); and inhibition of multiple myeloma growth factors including IL-6, TNF␣, and vascular endothelial growth factor (VEGF). 8, 9 Antiangiogenic effects, mediated via inhibition of VEGF and beta fibroblast growth factor (FGF), are also an important component of its activity in multiple myeloma. 10 Especially noteworthy are its immunomodulatory effects, evidenced by upregulation of natural-killer cells through the release of interferon gamma and IL-2, in both preclinical studies and in patients on clinical protocols.
11,12 Importantly, thalidomide and dexamethasone are synergistic in vitro and have impressive clinical activity in relapsed refractory multiple myeloma patients, even in patients in whom either agent alone has failed. 9,13 Moreover, three phase II clinical trials have demonstrated response rates ranging from 65% to 70% with manageable toxicities from combined therapy, although DVT, including pulmonary embolism, occurred in 15% of patients.
14-16
When this Eastern Cooperative Oncology Group study was initiated, the need for DVT prophylaxis for this combination had not been established and it was therefore not administered. Given the high rates of DVT and pulmonary embolism seen in this study and in others, it is now recommended that DVT prophylaxis should be used in all patients starting therapy with thalidomide plus dexamethasone. Prophylactic doses of low molecular weight heparin, full-dose anticoagulation with oral warfarin, and aspirin at doses from 81 mg to 325 mg per day have all been effective.
In this randomized comparison, the addition of thalidomide to high-dose dexamethasone did not compromise the ability to harvest autologous peripheral blood stem cells, supporting its use as an appropriate induction regimen in stem cell candidates. However, the treatment-related mortality rates in both arms highlight limitations of this approach due, at least in part, to high-dose dexamethasone. Therefore, strategies aimed at decreasing toxicity by reducing the dose-intensity of dexamethasone would seem rational. The authors recommend initial single-agent high-dose dexamethasone, with the addition of thalidomide later in lower risk patients, as an alternate approach, with the combined therapy reserved for those patients with advanced disease and high risk features at presentation.
A recent retrospective analysis compared thalidomide and dexamethasone to VAD as induction therapy before high-dose therapy and autologous stem cell transplantation. 17 Thalidomide and dexamethasone resulted in both a significantly higher response rate (76% v 52%, respectively) and a greater reduction in monoclonal proteins. Toxicities included 15% DVT with thalidomide and dexamethasone and 12% granulocytopenia with VAD. As observed in the current study, stem cell collection was successful in both groups. This analysis complements the current study in establishing thalidomide and dexamethasone as an effective and relatively well-tolerated alternative front-line therapy for multiple myeloma.
17
Long-term outcome after thalidomide and dexamethasone is not possible to ascertain in the current study, since the trial was intended to examine this regimen as a pretransplant induction therapy. Nonetheless, a subset analysis in 24 patients not proceeding to transplant shows an encouraging median progression-free survival of 19 months. 18 Ongoing, larger multicenter studies will provide more information on progression-free survival and overall survival post-thalidomide and dexamethasone.
While thalidomide and dexamethasone have become a standard combination therapy as an oral alternative to intravenous induction regimens for newly diagnosed multiple myeloma, the opportunity afforded by lenalidomide, a potent analog of thalidomide with a more favorable safety profile, is considerable.
19-21 This is reflected in the upfront setting by encouraging results from a recent phase II clinical trial, also led by Vincent Rajkumar.
22 Response rates were remarkably high in this study at 90% and no treatment-related deaths were reported. However, significant toxicities were encountered in approximately one third of patients, again due to the high-dose dexamethasone. Large phase III trials are therefore now ongoing to investigate the role of lenalidomide plus either low-dose or high-dose dexamethasone in newly diagnosed multiple myeloma. In this respect, the impact of bortezomib in the upfront setting is also of considerable interest, and a series of phase II trials of bortezomib-based induction therapies have shown considerable promise with response rates ranging from 67% to 94% and with manageable toxicity. [23] [24] [25] Intriguingly, an ongoing phase I trial of the combination of lenalidomide and bortezomib has shown promising activity and a favorable adverse effect profile, providing a strong rationale for combining lenalidomide, bortezomib, and lower doses of dexamethasone in an attempt to enhance cytotoxicity and decrease toxicity of multiple myeloma induction therapy. 26 In conclusion, this important randomized phase III trial of thalidomide and dexamethasone represents a major advance and confirms the impact of novel biologically derived therapies in the management of newly diagnosed multiple myeloma. 
